Cl- permeability of the basolateral membrane of the Rana esculenta epithelium: activation of Cl-/HCO3- exchange by alkaline intracellular pH.
We have investigated Cl- transport mechanism(s) located in the basolateral membranes of the frog skin epithelium and in particular activation of Cl-/HCO3- exchange following an alkaline load. We found that 87% of the total 36Cl uptake by the epithelial cells occurs across the basolateral membranes (JbCl-) and submitting the epithelium to an alkaline load (HCO3(-)-Ringer solution, pH 8.1) increased JbCl-. Intracellular Cl- activity (aiCl-), measured with ion-sensitive microelectrodes, increased when the Ringer solution bathing the basolateral membranes was changed from a Ringer solution equilibrated in air (pH 7.4) to one containing CO2/HCO3- (pH 7.4). pHi recovery following an alkaline load was dependent on Cl- since it did not occur in serosal Cl(-)-free media, indicating the presence of a Cl(-)-dependent regulatory mechanism. Acid loading of the epithelial cells (5% CO2, HCO3(-)-free Ringer) produced no change in JbCl- but stimulated an amiloride-sensitive 22Na uptake across the basolateral membranes of the epithelium, compatible with an activation of a Na+/H+ exchanger, previously described in this tissue. JbCl- was partially blocked by SITS (5 x 10(-4) mmol/I), niflumic acid (5 x 10(-5) mmol/I), furosemide or bumetanide. Simultaneous addition of furosemide and niflumic acid produced an inhibition of JbCl- which was not different with furosemide alone. Substitution of Na+ by choline had no effect on JbCl- and furosemide did not block the 22Na+ uptake, suggesting that JbCl- is not a Na(+)-dependent process (cotransport). We conclude that a significant Cl- permeability at the basolateral membranes of the epithelial cells is due to the presence of a Cl-/HCO3- exchanger which is essential for the recovery of pHi following an alkaline load.